This paper describes detection of some typical plant viruses infecting Lycopersicon esculentum Mill. plants in Ukraine. Diagnostics using enzyme-linked immunosorbent assay (ELISA) confirmed presence of antigens of viruses belonging to Tobamovirus (РММоV, ТоМV), Cucumovirus (CМV) and Tobravirus (TRV) genera in sap of tomato plants. When studying viral diseases of tomatoes, monoinfection was shown to be prevalent. Tomato mosaic virus (ToMV) was most common.
For detection of virus antigens, we conducted DAS-ELISA with commercial test systems of Loewe (Germany) according to the manufacturer's recommendations in 96-well polystyrene plates (Labsystem, Finland). For ELISA, plant samples (vegetative organs and fruits) were homogenized in 0,1 M PBS + 0,001 M EDTA (1:2, v/v) with following sedimentation at 4000 rpm for 20 min at 4 0 С using PC-6 centrifuge [7] . Such [7] . The percentage of infected plants was determined following generally accepted method of calculation described in [8] . Morphology of virions was analyzed using transmission electron microscope Jeol (JEM 1400) after staining with 2% uranil acetate [9 ] .
Results and discussion. The disease symptoms were observed on Solanaceae plants (tomatoes, peppers and eggplants) in 1-1,5 month after sawing, during budding. First signs of infection were prominent on young leaves in the form of yellow spots and tissue clearing along the major veins. Further, diseased plants developed yellow or green mosaics, chloroses and necrotic spotting. Tomatoes were collected in Kyiv, Poltava, Zhytomyr, Vinnytsya regions of Ukraine and in AR Crimea. During the sampling, different symptoms were noted both on leaves and fruits.
On the leaf blades, varying sorts of mosaic symptoms were observed including bright green and yellow green mosaics, both interveinal and developed along the veins. Also, chlorosis and deformations were evident. Bronze coloring of leaves (typical for TSWV) has not been observed. Some fruits showed yellowish irregularly shaped spots or ring spots (Fig.1) . This allowed evaluating the percentage of virus-infected samples of L. esculentum in the general number of samples used (Fig.2) . Therefore, 14,3% of tomato plants sampled in Poltava region contained ToMV antigens. 7,1% of tomato plants sampled in Zhytomyr region contained PMMoV antigens. In Kyiv region, 7,1% of tomato plants contained ToMV antigens, 7,1% -TRV antigens, and 21,4% -CMV antigens. In Vinnytsya region, 14,3% of tomato plants contained ToMV antigens, whereas in AR Crimea this pathogen has been found in 21,4% of samples.
Transmission electron microscopy (TEM) was used for direct indication of viruses in Lycopersicum еsculentum plants, and to study virus morphology, particle dimensions, and to confirm ELISA results as well.
TEM results indicated the presence of rod-shaped virions of 300±3 х 19±3 nm typical for PMMoV (Fig.3) . In addition, spherical virions have been found of 30 nm typical for CMV (Fig.4) .
Therefore, screening of commercial tomato plantings using different approaches (ELISA and TEM) confirmed their infection induced by TоMV, PMMoV, СMV and TRV. In such cases the disease typically progresses more severely leading to higher yield losses making further plant cultivation unreasonable from the commercial point of view. Even genetic-based tomato resistance to certain viruses can be of no use as the resistance barrier becomes 'ruined' under the stress exerted by various pathogens at the same time [3] . The occurrence of antigens of viruses belonging to Tobamovirus (РММоV, ТоМV), Cucumovirus (CМV) and Tobravirus (TRV) genera has been confirmed by ELISA and, in part, by TEM. For sampled L. esculentum plants, viral monoinfection was predominant. Tomato mosaic virus has been most widespread in this study.
